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/^FFICIAL tests at the Bureau of Standards, Washington, have 
shown conclusively that AJAX construction offers least head resist- 
ance of any type of airplane radiator. 


AJA 

ri; 


X Radiators have eliminated the radiation difficulties at first asso- 
ciated with the Liberty I2. 


AJAX AUTO & AERO SHEET METAL CO. 

245 WEST 55TH STREET 


NEW YORK CITY 




BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 

CONTRACTORS TO U. S. NAVY 


WE HAVE FOR SALE 

1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 

2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 


The Above at Very Reasonable Prices 
Write for Particulars 





NEW 


ENDURANCE RECORD 


Kstablished by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory , 
Navy Yard, IT ashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 






PIOHEERS in TtlE nAniJFMCTURE OF 

QIRCRBFT INSTRUnEHU 

AMD STILL AHEAD 


SPERRY 


THE SPERRY CYROSCOPE COHPANY 

; ftANHATTAN &RIDCE. PLAZA 


BROOKLYN 


NE.W 


YORK 


VICTORIA 


ST. 


LONDON 


SWl 


PARIS 


niLAN 


PCTROCRAD 


TOKIO 







BAKELITE 



These Sheets, Tubes and Rods Save Moulding 

S OME of the most complex electrical and mechanical articles 
have been machined or punched from the many varied stock 
sizes of Bakelite Sheet, Tube and Rod. 

These convenient forms of Bakelite afford the manufacturer 
who does not wish to incur the expense of making special moulds 
an opportunity to take advantage of the superior insulating and 
physical properties and easy machining qualities of Bakelite at 
a very nominal cost. 

Bakelite Sheet, Tube and Rod possesses even greater mechan* 
ical and dielectric strength than Bakelite Moulded Insulation. 

It is unaffected by water, steam, oils, solvents and most chemicals 
and will not bloom or swell. 

Orders for these forms of Bakelite should be directed to 
either the 

CONTINENTAL FIBRE COMPANY, WESTINGHOUSE ELECTRIC & MFC. CO. 
Newark, Del. East Pittsburgh, Pa. 

The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes 
inquiries from manufacturers and maintains a research laboratory for the working out 
of new applications, includingr those pertaining to flying machines. hums 
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“Non -Gran will run better 
without scoring than any 
other bronze we have ever 
used. In fact, in our ex- 
perience with Non-Gran we 
have never had a scored 
bearing.” 


nPHE original letter from which 
*■ this excerpt is taken bears the 
signature of a marine motor manu- 
facturer whose opinion carries the 
weight of knowledge and experi- 



American Bronze Corporation 

Berwyn Pennsylvania 
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Yaur OrdEr- 



€g) 

A DEPARTMENT 
OF YOUR Pl>NT 

Valves 

Propeller Hub Bolls 
Push Rods 
Turn Buckles 


r wi.. 

by our shipping 
department with the same 
efficiency and rapidity 
which characterizes the 
other departments of our 
plant. 

Labor saving devices en- 
able us to ship out your 
\alves. bolts, screws and 
special parts with the 
minimum delay. 

No chance enters into our 
shipping department sys- 
tem. 'I'hc contents of 
every case are counted — 
checked— KNOWN. 


The Steel ProriucfsCn. 

Michigan Plant Main Plant Metals Welding Plant 

Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 



'AKRON 
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"VOU can’t get absolute uniformity in your heat- treated products, nor full capacity from ynur 
^ plant, if vour quenching oil is not properly cooled. 

S-C-H Oil Cooling Coils are so designed and constructed that (juenching oils may be con- 
stantly maintained at anv desired temperature, insuring constant operation and a uniform product. 


The Strong, Carlisle & Hammond Co. 


FRANKFORT AVENUE 


CLEVELAND, OHIO 

Philadalphia D>ta-olt Pittabuflk 


tron^ 
'Carlisle 
' Hammond 


Oil 

Cooling 

Cofls 


aviat; 
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All Steel Rudders 
Elevators Fins 
and Stabilizers 
Steel Trailing and 
Leading Edges 
Struts and Braces 
stream line and 
oval- Bent Tubing 
and Metal Fuse- 
lage Parts Spec- 
ial Metal Designs 


KAWNEER MFC. CO. 

BESKELEV NILE9 

caufornia;! b michioan 
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AVIATION 

AND 

AERONAUTICAL ENGINEERING 


QBOBaa NBWBOLD 


The Hispano-Suiza Airplane Engines 



icruiau i>laues. Up to that time the ^real 
eneb airemft engines had been of the rotary 
LeRhone, Clerget and Gnome, the most pover- 
tlojiing only about 90 hp. 

Joffre Takes Vp HispasufSuaa 
Hispano-Suiza aircraft engine, essentially a 
*r in V form of two fonr-cylinder automobile 
power plants, showed 

^ g ^ spa ^ superiority to other 
aircraft engines then 
in use, the French 

failed to take ad- 
vantage of its pos- 
^1 sibilities for several 
months. It was only 


of the Ui 




tigatc the engina 
His report was eo 
strongly in favor of 

Hispano-Snisa for 


Spanish roads, A^rdingly, he ^k■veklpcd the Hispano- 
8t^ name.1 from the nationality of the company aiiich 
built it and that of its designer, nml meaning Spauisb-Swiss. 
The moat unusual feature of this car was its four-cylinder 
engine, which embodied Che I'undamentiil principles forming 
the basis of construction for the prcscni-day aircraft engine 
bearing the same name. 

When Che Hiaimoo-Guisa oha.ssis was exhibited at the Paris 
Autumohilc Salon in 1906, it excited so much interest that a 
factory was established to build His])ano*Suiza cars in some 
abandoned street car sheds in one of the suburbs of the French 
“pital. HUpaoo-Suiza racing vara aooii hecamo promment 
in European speed and endurance coutesls. In 1913 the com- 
g»ny was recognized as one of the leading manufacturers of 
Europe, and was operating u modem faclory near Paris. At 
the outbreak of the war this factory was inrned over to the 
Gnome company, which was engagwl in manufacturing rotary 
aviation engines. Biriiigt relirccl to Barcelona, where he huareil 
himself in designing the prototype of the present Hispano- 
Suiza aircraft engine. 


French aviators 
for fighting work, 
ities and reliability 


took kindly to the Hispam 
Its great power, flexibili 
1 ' constituted an important 


air from the Germans and to maintain it. 

The first Ilispouo-Suizn engines used on the Western front 
were the Mo<leI A, ISO hp. This was so snecessful that a more 
powerful engine was designed by Birkigt at the request of the 
French government, the Model E, ISO bp,, which was com- 
pleted in December. 1916. The Model E bad higher compres- 
sion and a large carbureter than the Model A, and was de- 
signed to operate at a speed of 300 r.p.m. faster. 

Having been beaten in speed, the Oerroans strove to get Che 
upper band by attaining a greater ceiling. The new engine 
enabled the French aviators to retain their superioiity in that 
respect also, as it allowed the pilot to maintain bis power st 
great slcitndes. Most of the llgbting took place between 15,000 
and 18,000 ft., and the Hispano-Suiza performed very con- 
sistently at this height. 

A 200 hp. Hispano-Suizo appeared in March, 1917, with pro- 
vision for carrying an extra gun. This engine was widely need 
in Finders and on die Aisne. A 200 hp. type with high com- 


h wtSd enable 
with the Mcr- 
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The L-W-F Model G-2 Fighting Airplane 
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Performance and Cost of the Air Mail Service 
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The Proper Function of the Elevator 

By A A- Merrill * 



Corrosion Prevention on Aircraft Metal Parts 



Rotary Engine 


Digest of the Foreign Aeronautical Press 
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For over 30 years vve have been in the Lumber 
Business. For the last 15 of these 30 years vve have 
specialized in WALNUT exclusively.' And Walnut 
is the wood ideal for Airplane Propellers. 

As this photograph strongly indicates, we have 
plenty of Walnut. Our men go to the sources of 
original supply and contract for the standing timber. 
At our own mills the logs are converted into lumber 
for the manufacture of Liberty Propellers. 

Our supply of Walnut — backed by experience and 
the most complete manufacturing facilities — is 
adequate to the needs of the most extensive produc- 
tion of Airplane .Manufacturers. 

We design propellers as well as build them. Our 
function covers every detail from the log to the 
finished propeller blade. 


H ARTZELI. WALNUT PROPELLER COMPANY 

Plt^l A. OHIO 


WALNUT 

the wood from wliioli 

Liberty Propellers 

are made at Piqua 


572 


Uerecnber 1, I91t 




Protecting t/ieAir Fleet 
^ 34 Waits 


Success in fight or flight may depend directly on the varnish used. 
When wings are punctured the “ dope ” and Varnish must hold fab- 
ric against stretch or spread. 

Airplanes to win must endure all extremes of temperature and 
climate. 

When a varnish is put on an airplane it must be able to endure the 
noonday’s sun in the Mesopotamian Desert and Arctic nights on the 
Murman coast equally well and without the slightest impairment. 

The U. S. Varnish requirements for airplanes are so exacting that 
only the best varnish can expect to meet them. Thirty-four tests must 
be met. These requirements include every test to which a varnish 
may be put in war, home or industry. 

Air-Plane Rexpar Varnish has met these thirtv-four tests and re- 
ceived a first order for 50,000 gallons. 

Every gallon of Air-Plane Rexpar Varnish is equal in quality to 
every other gallon. 

Air-Plane Rexpar will merit your approval just as it merited the 
approval of the United States Government. 

We can make immediate delivery of Air-Plane Rexpar Varnish 
in any possible quantity that you may require. 

The Sherwin-Williams Company 

SOI Canal Road, Clavaland. Ohio 

Sherwin-Williams Products 

Paints and Varnishes 

DYESTUFFS. COLORS. PIGMENTS. CHEMICALS. INSECTICIDES. 
DISINFECTANTS. WOOD PRESERVATIVES 
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AIRCRAFT + PEACE- 

Orgaaization» representiog millions of ca|>itu]. an army of 
Horkers. thousainls of aviators and mechanics are waiting for an 
answer. 

Everv fact which will throw authentic light on this far-reach- 
ing problem may be of inestimable value. 

In a forthcoming issue AVIATION AND AERONAUTICAL 
ENGINEERING will present: 

Ail available facts relating to the policy of the I'nited States 
for its permanent aeronautical establishment. 

•Articles on commercial aeronautics from tlie standpoint of tlie 
designer, engineer, manufacturer, the aviator and enthusiast. 

Views of the leading men of the industry, of the production 
and operating departments of the Air Service. 

Bunk an<l propaganda will be avoided — instead the 

Commercial Aeronautics Issue of 
Aviation and Aeronautical Engineering 

will be crammed full of facts and figures bearing upon every 
phase of the period of transition between war and peace and the 
outlook for commercial aeronautics. 

This special issue will be a distinct contribution to the litera- 
ture of aeronautics, a guide and a text book. 

If vou are not on our mailing list, mail your subscription to 
dav. This one issue alone will amply repay you. 


AVIATION AND AERONAUTICAL ENGINEERING 

120 W. 32d Street, New York City 
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Thomas -Mopse Aipcpaft Coppoeation 

ITMACA .N.'V- V. 9 .A. 


Contractort to U. S. Cooomment 




I/' +he 'eieyi and hiqhe^l devrlo'jrment 
mthe ^ ony-tructiorof Andi G p<s" 


V .^XRENGTrL -3 

makeilhemihe loq’c'tsl 

MocieTTi Air'olorx''. 

^^igllt 96 pound/’ complete 
built tor cr-aft weighing 2500 1 'ounfir 
' -^/e WHEELVand l_.* NO’^’G CEAP-/^ 
built O' c-*ny ✓iTe machiriG 

'^■'eTE WMEEL. (SOMP^KV 

54a RocKefeller Building. CL^EVELAND. OHIO. U.S.A.. 



£70 



a counterbalanced aviation 
crankshaft .... 

My /•(/>. IHT 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

hoM thipPMi 41^01 Aviation Crankahatt, to Novambar IS, ISIS 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


i WE USE THE CELEBRATED ! 

V V T ^ ▲ Hadium 

1 S Lurninous , 

1 a Jt Compoutra 

! 

Kiima*>liled Dials ! 

lire Always Visible 1 

Manufacturers of aeronautic instruments can 
save much expense, inconvenience and uncer- 
tainty by sending us their dials to be illumined. 
We use Luma exclusively. Its superior luminosity, long 
life and dcpendahilily have long been recognized. 
Guaranteed to contain only Radium as its activating 
agent. Approved by Great Britain and the United 
Slates Government for use in military airservice. 

Our work is of the highest character and assures results 
of unvarying excellence. 

Radium DiALfo 

^ GENERAL OFFICES-PITTSBURGK. PA. 1 


The Real 
Article 



The American Aviator 
The American Airplane 
The American Goggle 

'T’1IT7 

AVIGLAS 

NOVIOL glass as used in the Aviglas takes 
the glare out of the sunlight. 

THE MOST IMPORTANT THING FOR 
THE AVIATOR IS TO BE ABLE TO SEE 
CLEARLY AND DISTINCTLY. 

Write to us for illustrations and prices on 
the various types. 

'Designed and Patented by 

F. A. Hardy & Company 

Johit H. Hardin, President 
Department N, P. O. Boa 804, Chicago, III. 



airmen 
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SCREWS 

MACHINE - WOOD - CAP - SET - LAC - ETC. 

WE HAVE THE ASSORTMENT 
AND THE QUANTITY 

Let us figure on your next specifications. 

We have managed to “ take care ” of some 
very large concerns both in price and deliver>- 


HAMMACHER, SCHLEMMER & CO. 

HARDWARE, TOOLS AND SUPPLIES 

New York, Since 1848 4th Ave. and 13th St. 
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Aeronautical Trade Directory 


AvuTioN AND AsBoirAnncAL Enqwebbino will foniiab 
InfonnAtioD and addreuee of oompaniea liatod below. 





AVIATION 


TypeC-20 
— riTTai Propeller 
Boring 
Machine 

-•'Si 


Elastic Aviation Cord 


J. W. WOOD ELASTIC WEB CO. 



Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 

Fahrig Metal Quality baa becofne a atand- 
aid lor reUability. We spedaltse in tbia 



TURNBUCKLES 
Highest Quality 

FAHRIG METAl C0,34 Coimerce St.N.Y 

Standard Tumbuckte Company 
CORRY. PA. 
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King Sewing Machine 
Company 

BUFFALO, N. Y. 


Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 

Contractors to Bureau of Air- 
craft Production. Government 
specifications and inspection. 

We solicit your inquiries. 



Christensen SelbStarter 

FOR AIRCRAFT MOTORS 

Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 

Weighs 20 to 35 pounds complete. 

A iettFT bring! full injormation 

The Christensen Engineering Co. 

861 First NstioDal Bank BMg.. Milwaukee, Wis. 



4yale-> 


Hoisting with the 
YALE Spur-Geared 
Chain Block isSAFE, 
SPEEDY, SURE. 

The peace of mind, 
speed and ease of opera- 
tion, and reliability — all 
naturally result when us- 
ing YALE. 

The most convincing 
argument is the Block 
itself. 


The Yale& Towne Mfg Co. 


WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 


Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 



lATION 


_ ^ of America 

Mmutcaurer. o/ 

Aluminum 


LITOT .ALUMINUM SOLDERS and FLUX 







n Co.“ sluthA 



_ the R. P. M. 
of Airplane Motors 

by a handy application of the 

SPEED COUNTER 


The Veeder Mfg. Co. 
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iN ACTUAL DAILY 

PERFORMANCE 

ia every branch of military service — Engineer- 
ing Co^, Aviation Section. Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

^idum Motocycle 

With Pouierplus Motor 

GnMcrt rCreoMh. endunnce, speed, power, eccewibiUey, 
sad sU-rouod dependability. 

We will be irieaeed to arrange demonstratioDe of all Indian 
■Dodela for int er e st ed military officials 

HBNDE^ MANUFACTURING COMPANY 
Ttr STATS Tracer spatNcrietD. MAssACHuaaTTS 



FUEL LEVEL 
GAGES 


$ 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” at part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 

SrSCtAl. TTPBS UBSIOXKU 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET. BOSTON, MASS. 


WEST WOODWORKING 
COMPANY 



Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highett Quality 

Quantity Production 

Prompt Shipments 

WEST WOODWORKING COMPANY 

308-324 N. Ada Street fTKie.g .. 

Cable eddreu -‘SWESCO’ 

Cabinei maktrt wUh over thirty years' sucreu/ul buehtast 
behind them 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 


Rome, N. Y., U. S. A. 




THE DEFIANCE AUTOMATIC 
AIRPLANE PROPELLER LATHE 


IT HAS GOVERNMENT AND MANU- 
FACTURERS' ENDORSEMENTS 


Propeller Shaping Machine 


For Two, Three and Four-Bladed 
Screws 


Mattison Machine Works 







SEAMLESS STEEL TUBING 




COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BOBDENTOWN STEEL A TVBE COBP. 


JULIUS BLUM & COMPANY 


, New York. N. Y. 
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STIHPSON-RIVETS 

T ^irir ' — 

IRON 




T TT T T ^ 

BRASS 



Ml 

s 4 

„ . 'ALUMINUM'^i^ 

J We Makc Screw Head Nails Amo Rivets For Evcrv Purpose. r-i— _ _ _ 

- EYELETS, HOOKS.GKOMMETSano WASHERS »OH SHOES, ^ WKOS.K 

BROOKLYN. NEW-VORK 


M rsAUi/i Ibi sunnic -an *no washers »on « 

70 FKANKUN avenue 70 SHELTER tents, corsets. LEC6INS, MAIL S. 


tOKBC^O 

QUALITY INSTRUMENTS FOR AIRPLANES 

; DiJ Type Therm, 



PHILBRIN 

DUPLEX IGNITION 

.pur 


PHILIPS-BRINTON COMPANY 



New Y ork Wire CBt> Spring Company 



The Rubay Company 


TRAINING AND BATTLE PLANES 
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DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

cest by the leading motor manufacturer! 
in tbe automobile and airplane induitriee. 

Dosaxxu Dm-cammc on 


Lansing Stamping & Tool Co. 

Lansing, Michigan 




The United States Govenunent 


uses and endorses 

TBE WARNER AIRPLANE CONTROL 

’'There’s a Reason" 
particulars fxirnished upon 
ret^uest 

Wm.Deshler Warner -Jb7e Mf^r. 

Ei^ht • East- ■ Broad ' Street 
COLUMBUS - - - OHl O 
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PRATT & L A M B E R r 
AIRPLANE VARNISHES 

A CH EAP wing enamel and the best 
wing enamel Took about the same. 
The best wing enamel has greater 
spreading and hiding powers; it requires 
fewer coats; it can be applied so much 
more quickly and saves in labor; it 
gives longer service. Efficiency and 
economy, so much sought during these 
times is thus secured at an initial cost 
which must be slightly more per gallon. 
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